ABSTRACT: A large variety of metal forming processes is required in manufacturing for automotive applications.
INTRODUCTION
At present, most of the automobile components responsible for providing rotatory motion, such as gears and clutches, are produced through such cutting processes as hobbing, shaping, and shaving under the demand that they be highly precise, highly robust, and highly durable. However, research on component forming depending on plasticity processing methods such as drawing, extruding, and forging is being actively conducted in order to do away with the simplicity of processing methods that rely primarily on cutting processes, for the purpose of increasing the productivity of these components.
Plastic working has the advantages of bringing about high productivity, low rates of material consumption, low costs of production per product, and a high quality of the products themselves. A number of developments of higher value-added plasticity processing techniques have been made recently in order to meet the demands for higher competitive power of the products. Among those techniques, the deep-drawing processing method used in the forming of cylindrical containers that make use of thin plates whose surface area is infinitely larger than their thickness is difficult to implement particularly with regard to measurement precision and forming load. Technical developments are being made through various forms of research that utilize FEM(Finite Element Method) and a number of experiments based on basic theories on this topic.
The automobile drum clutch hub, for which this research focuses on developing the preform, is a main component that directly affects torque transmission needed for automobile movement and that is directly related to the overall quality of automobile performance. Products have been manufactured based on the recommendation for a new preliminary forming process required for developing precise products demanded by the automotive industry with respect to the preforms of drum clutch hubs that are manufactured in progressive dies.
These products are expected to increase the degree of precision in the manufacture of drum clutch hubs by solving the corner filling problem that has been regarded the most difficult to solve in existing deep-drawing processes. Moreover, they are expected to be applied to other deep-drawing processes to manufacture highly precise deep-drawing products.
DRUM CLUTCH HUBS FOR TRANSMISSION
The drum clutch hub, one of the key components in automobile transmission, is directly linked to the efficiency of power transmission and to the level of vibration noises. forming process that can replace the Grob TM forming process. It may be possible for the new process to replace the Grob TM forming process in the areas of the approach angles from punch, the analysis based on operation methods in Grob TM forming, and a variety of ironing processes for Grob TM forming. However, the application of the progressive process to the manufacture of clutch hub products results in firstly, the increase in press capacity due to excessive forming load secondly, a significant rise in the number of processes with respect to certain products, depending on the shapes of those products. In particular,
deep-drawing and ironing processes used in the forming of preforms are by themselves unable to bring about sufficient thickness in corner round. Thus, this research paper will propose a new shape for preforms to address this problem. 
4.FE-SIMULATION

DEFORM-2D
TM , which is a FEM code, was used in conducting a FE simulation in this research, and conditions for analysis are provided in Table 1 . One of the materials used in the manufacture of clutch drum hub preform is SAPH 3.0t, which is a key material in the production of automobile clutch components. Table 2 lists the mechanical properties of SAPH 3.0t. The following equation has been obtained from the experiment data provided in Table 2 , using the flow stress curve and curve fitting. 
5.FORMING PROCESS
The forming of clutch drum hub preform is carried out in 
6.THE OPTIMIAZTION OF PREFORM
The Taguchi method was used to produce optimally designed preform with multiple tapers. The Taguchi method consists of getting data for design variables using the table of orthogonal arrays and computing the SN ratio using these data to determine the optimal value. S/N ratio that takes into account both the mean and the distribution of the objective function, the SN ratio is the ratio of the This research replaced the preliminary experiment with the FE simulation and took into account the 5 process variables, namely R1, R2, θ1,θ2, and θ3 in table of orthogonal arrays L16. Table 3 lists the 5 process variables and shows the 4 levels used in this research. Table 4 provides the experiment results of L16 The process variables that have the most significant effects on hub forming and Multi taper angle 2(X4). The mean SN ratio is 2.9957 and the reaction value is 0.628, and the optimal conditions of the process variables are R1=35, R2=50, θ1=19, θ2=30, θ3=70.
DRAWING TEST
In the shape optimization process applying the Taguchi method, it is best to select the shape shown in Figure 11 as the shape of the preform in the forming of hub products. 
